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The most perfect glass insulator made is 
the HEMINGRAY- TEAT INSULATOR. 


The Teats on the lowerrim of the petticoat 
attract the water on the outer and inner sur- 
faces of the insulator into drops. / The water 
drops from these points. oft ‘to.the cross arm, 
thereby preventing the moisture from creeping 
to the pin. 


A Complete Stock Carried 


Electric Appliance Company 


726-728-730 Mission Street 
San Francisco 





INDIANA RUBBER AND 
INSULATED WIRE CO. 


———-MANUFACTURERS @F 
PARANITE AND PEERLESS 
RUBBER COVERED WIRES 

AND CABLES 


Underground, Aerial, Submarine and inside Use 
TELEPHONE, TELEGRAPH ANB FIRE ALARM CABLES 


All Wires are Tested at Factery JONESBORO, IND. 
Electric Appliance Company 
728 Mission St., San Francisce Pacific Coast Agents 





Bristol’s Recorders 


For Every Electric Light | 
Railway, Power and Gas Plant Compel 


Safe and Efficient Operation 











Send for Catalogue A. V. 
The Brist.ol Co., Waterbury, Conn. 
N. Y., 114 Liberty St. Chicago, 753 Monadnock Block 








VULCAN = 
Refrigerating and Ice Making Machinery 


Manufactured by 


VULCAN IRON WORKS 
OFFICE: é mission srreer WORKS: vegpny'sts. 


San Prancisco, California. 








R. J, DAVIS, President 
B. C. VAN EMON, Vice-President and Manager 
H. B. RATHBONE. Secretary and Treasurer 


OFFICE ANB CONSTRUCTION DEPARTMENT 
$2 -54 NATOMA STREET, SAN FRANCISCO 


VAN EMON ELEVATOR CO. 


or HIGH-GRADE ELEVATORS 


NOT _ IN THE ELEVATOR TRUST 


STANDARD UNDERGROUND CABLE CO. 


MANUFACTURERS OF 


BARE AND INSULATED WIRES AND CABLES 


CHICAGO .. PITTSBURG PHILADELPHIA ATLANTA 
NEW YORK BOSTON ST. LOUIS SAN FRANCISCO 


Pacific Coast Dept., * &.Se™" Shreve Bldg., San Francisco, Cal. 


SUB. OFFICE-—-LOS ANGELES, CAL. 


OKONITE 4& WIRE 


USPAT OF6ICR 


The Standard for Rubber Insulation 


Okonite Tape, Manson Tape, 
Candee Weather-proof Wire, 
Candee (Patented) Potheads. 


THE OKONITE COMPANY, 253 BROADWAY, N. Y 


BROOKS-FOLLIS ELECTRIC CORP. 


Electrical Supplies of all Kinds in Stock 
214 FIRST STREET, Cor. Tehama SAN FRANCISCO 
OAKLAND, 563 13th Street 

















The National Conduit & Cable Co. 


Manufacturers of 
TROLLEY WIRE 
BARE COPPER WIRE AND CABLES 
WEATHER-PROOF WIRES AND CABLES 
PAPER-INSULATED CABLES 


FOR TELEPHONE, TELEGRAPH AND PF ER 


703 MONADNOCK BUILDING, SAN FRANCISCO 


Cc. H. PENNOYER, PACIFIC COAST MANAGER 





PACIFIC METER CO. 


MANUFACTURERS OF 


WET AND DRY GAS METERS, STATION 
METERS, PROVERS, GAUGES, ETC. 


617 MONADNOCK BUILDING. 











SAN FRANCISCO, CAL 





DIRECTORS 
Lou!s F. MONTEAGLE 
Geo. M. PINCKARD 


W.P. PLummee 
2. S. HUNKING 


FACTORY ANB FOUNDRY 
WEST BERKELEY, CAL. (32,000 sq.ft.) 
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“SIMPLEX” ¥ 


Points to superior quality in Electric Heating Appliances 
Pressing irons 3 Ib., 4 Ib., 5 lb., 6 1b., 7% Ib., 9 Ib., 110-220 v. 
Let us send you sample order and quote quantity prices 


Local or Factory shipments 


-0cket edition catalogue for the asking ~ complete line 
Our irons prove by actual test most efficient 
Less renewals -."“ Enameled Unit.” 


Pacific Coast Selling Agents 


Standard Electrical 
Works 


119-121 New Montgomery, San Francisco, Cal. 








California Incandescent Lamp Co. 


Permanent Quarters 


123 New Montgomery St., Cor. Minna St. 


RUBBER INSULATED 


WIRES 
CABLES 


Aerial ~ Submarine 


Sign Lamps—Regular Lamps—Colored Lamps 


Tungsten—High Efficiency 


A. M. FUNKE, Sales Mgr. 


San Francisco, California 


“CEN TUnmY” 


Single Phase 
MOTO RS 


are ‘tee result of years of exper- 
ience in the design and construc- 
tion of this type of motor. 

They are self starting under 
load, efficient, automatic in oper- 
ation, and constructed for severe 
service. 

Manufactured by 


CENTURY ELECTRIC COMPANY 


ST. LOUIS, MO. 
Standard Electrical Works, Agents, San Francisco 











Flameprool 
Lead Covered Steel Taped 


PROMPT ATTENTION 10 SPECIAL REQUIRERERTS 





THE: SIMPLEX: FLECRIGAL @ 


110 STATE STREET. BOSTON. 


STANDARD ELECTRICAL WORKS 


AG 
121NEW MONTGOMERY ST. SAN FRANCISCO 
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A TABLE OF RAINFALL. 


By Alexander McAdie, Professor U. S. Weather Bureau. 


On this page is presented a tabular statement of the rain- 
fall during a period of fifty-eight years as given by the U. S. 
Weather Bureau office at San Francisco. The early records were 
While 


the location of the measuring gage has been moved from time to 


made by Mr. Thomas Tennent and by Mr. John Pettee. 


timé, the record is fairly consistent as a whole. Some compari- 


on the roof of the old Russ House, and presumably about one- 
third less than the catch would have been had the gage been 
located near the ground in an open park. I have therefore, while 
not altering the figures giving the actual catch, corrected the 
seasonal values, beginning in 1891-2—the year of moving into the 
Mills Building. This correction brings the seasonal rainfall at 
San Francisco in excess of 24 inches, which is certainly not over 





SAN FRANCISCO RAINFALL, MONTHLY, SEASONAL AND ANNUAL, 1849-1907. 




































































| } 
Season. July Aug. Sept. Oct. Nov. Dec. | Jan Feb March April May (| June Seasonal | Year Annual 
~ — ! st en =n aa — -_ vs = _ = soe —_ - 

Mi i 0 0 é- ft £8 8.66 6.20 | 8.34 1.77 | 4.53 0.46 0 0 | 33.10 1850 17.40 
MMB aE es 0 0 0.3 | 0 0.92 1.06 | 0.72 0.54 1.4 1.23 0.67 0.02 | 7.4 51 15.60 
BO Re 0 0.02 1.03 | 0.21 2.12 7.10 | O88 0.14 6.68 0.26 0.32 Oo | 18.46 52 27.29 
SF on 2k dic wa cc vce 0 0 0 | 0.80 5.31 13.20 3.92 1.42 4.5% | 5.37 0.38 0 | $5.26 53 21.17 
ze 0 0.04 0.46 | 0.12 2m | 3.92 3.88 8.04 | 3.51 | 3.12 0.02 0.08 23.87 54 22.45 
0 | OO 0.15 | 2.43 0.34 0.87 3.67 | 4.77 | 4.64 5.00 1.88 0 23.76 56 26.39 
0 | 0 0 } 0 0.67 5.76 | 0.40 | 0.50 1.0 | 2.94 0.76 0.08 21.66 MS 22.31 
0.02 | 0 0.07 | 0.45 2.79 3.75 | 245 | 8.59 1.62 0 0.05 0.12 19.91 57 20.6 
0 0.05 0 | 0.9 3.01 4.44 | 4.36 | 1.8 5.55 1.55 0.3% | 0.05 21.81 58 2.46 
; 0.05 | 0.16 0 2.74 0.69 6.14 | 1.2 | 6.32 | 3.02 0.27 1.55 0 22.22 59 21.39 
1859—60 0 0.02 0.03 0.05 7.28 1.57 | 1.64 | 160 | 3.99 | 3.14 2.56 0.09 22.27 1860 21.18 
1860—61 .. O21 | 0 0 0.01 0.58 6.16 | 2.47 3.72 1.08 | O51 1.00 0.08 | 19.72 61 25.52 
1861—62 .. 0 0 0.02 | 0 4.10 | O54 | 24.36 7.53 | 2.20 | 0.73 0.74 0.05 49.27 62 38.63 
1862—63 0 0 0 0.52 0.15 2.35 3.68 3.19 | 2.06 1.61 0.23 0 13.74 63 15.10 
1863—64 0 0 0.08 | 0 2.55 1.30 1.83 0 . ta 1.57 0.78 0 10.08 64 21.64 
1864—65 0 0.21 0.01 0.13 6.68 8.91 | 5.14 } 1.34 0.74 | O.94 0.63 0 | 24.73 5 14.06 
1865—66 0 0 0.24 0.26 4.19 0.58 | 10,88 2.12 3.04 | 0.12 1.46 0.04 22.% 66 36.28 
1866 —67 0 0 0.11 0 3.35 .1%6 | 5.16 Tae Tl eS 0 0 | 34.92 67 30.64 
1867—68 0 0 0.04 0.20 3.41 10.69 | 9.50 6.13 6.30 | 2.31 0.03 0.3 | 28.84 68 30.17 
1868—69 0 0 0 0.15 1. 43 | 6.35 3.90 | 3.14 2.19 0.088 | 0.02 | 21.35 69 22.59 
1869-70 0 o | 0.12 1.29 4.31 | 3.99 4.78 | 2.00 1.53 0.20 «| 0 19.31 1870 16.24 
1870—71 0 0 0.68 | 0 3.2 | 3. 3.76 1.31 | 1.89 0.23 0.01 4.11 71 27.53 
1871-72... 0 0.02 | 0 0.07 | | 14.36 1.00 6.99 1.59 0.81 0.18 0.04 30.78 72 22.42 
1872—73 .. 0.01 0 0.04 0.11 | 5.9% 1.58 3.06 | O.79 | 0.43 0 | 0.02 15.66 73 18.56 
1873-74 0.01 0.08 =| o | vs 9.72 5. 66 2.21 | 3.36 | 0.99 0.66 0.14 24.73 74 22.52 
1874—75 0 0 0.02 | 2.69 0.33 | 8.01 0.32 1.30 | 0.10 0.22 1.02 | 20.56 75 22.63 
1875—76 0 0 0 | 0.24 4.15 7.55 4.92 5.49 1.29 0.24 0.044 | 31.19 7 23.54 
1876-77 0.01 0.01 0.38 3.36 0 | 4.32 1.18 1.08 0.26 0.18 0.01 11.04 77 11.93 
1877-78 0.02 0 0 | 0.65 2.66 | 11.97 12.52 4.56 1.06 0.16 0.01 35.18 78 33.26 
1878-79 0.01 ¥. 0.55 | 1.27 0.58 3.52 190 | 8.7 1.89 2.35 0.05 24.44 79 30.76 
1879—80 0.01 0.02 =: 0.78 4.46 2.23 1.87 | 2.08 | 0.6 1.12 0 26.66 1880 30.07 
1880—81 0 0 0 0.05 12.33 8.69 4.65 0.909 | 2.00 0.22 0.69 29.86 sl 23.7% 
1881 —R82 0 0 0.2 | O44 3.35 1.68 2.96 3.45 1.22 0.21 0.04 16.14 &2 18.67 
1882—83 .... 0 0 0.26 2.66 2.01 1.92 1.04 | 3.01 1.51 3.2 0.01 20.12 83 15.43 
1883—84 0 0 0.42 | 1.48 0.92 | 3.94 6.65 8.24 6.33 0.23 2.57 82.38 a4 38.82 
1884—S85 =. 0.04 0.33 | 2.55 7.68 | 2.53 0.30 | 1.01 3.17 0.04 0.19 18.10 KS 23.18 
1885—86 0.06 7 Gat. | #72 4.99 7.42 0.24 | 2.07 5.28 0.37 0.01 31.33 86 20.02 
1886—87 0.3 es 0.01 1.48 2.07 1.90 9.24 | OM 2.30 0.06 0.07 19.04 87 19.04 
1887—88 ¥. 0.01 0.29 vec 4 3.34 6.81 0.4% | 3.60 0.11 0.38 0.27 16.74 88 23.03 
1888—89 0.01 0.01 0.8% | O13 | 5.80 1.28 0.72 7.78 0.96 2.17 0.08 23.86 x9 36.94 
1889—90 0.01 T. a Paes 7.2 2.90 13.81 9.61 5.16 4.73 1.18 1.07 0.10 45.85 1890 25.43 
1890-91 0.02 0 0.31 | met 0 3.25 0.98 7.2 | 1.96 2.44 1.25 0.11 17.58 91 21.11 
1891—92 0.10 0.02 0.77 | 0.04 | 0.56 5.62 2.42 2.90 2.85 1.39 1.86 T. 18.53 92 22.08 
1892—93 .... 0 0 0.02 1.65 | 3.91 5.08 3.05 2.75 4.08 1.03 0.15 0.03 21.75 93 17.91 
1893—94 0.02 0 0.2 0.16 4.18 2.2 5.99 2.69 | 0.60 | 0.50 1.31 0.56 18.47 o4 24.32 
1894—95 T. 0 1.06 | 1.73 9.88 9.01 6.99 2.31 1.99 | 1.24 0.60 0 25.70 9% 17.13 
0.01 0 0.77 0.11 1.78 1.43 8.14 0.23 | 2.8% 5.16 0.72 0 21.25 96 28.25 
0.04 0.09 0.52 1.55 4.56 4.34 2.26 4.41 | 4.56 0.27 0.61 0.22 23.43 9 16.40 
= i = 0.10 1.70 1.05 1.22 1.12 213 | 0.34 0.19 1440 | «(0.19 9.38 98 9.31 
0 5 7 1.06 0.86 0.46 1.62 3.67 0.0 7.61 0.62 0.86 0.01 | 16.87 99 23.23 
0 -, 0 3.92 3.79 2.65 4.11 0.64 Lo 6Ut} ae 0.32 0.05 18.47 1900 15.33 
 ¢ T. 0.46 1.48 2.91 1.37 5.79 5.08 0.80 1.64 0.69 T 21.17 01 19.75 
?. > 0.78 | 0.64 3.48 0.90 1.23 7.27 2.65 0.98 1.05 T 18.98 02 19.18 
» 7, T. 1.70 1.98 2.32 9. | ose 6.23 0.5% | iT. T. 18.23 03 18.33 
0 a; 7 0.17 4.2 1.63 1.05 5.89 6.01 | 1.29 | 0.30 T. 20.59 04 24.72 
0.02 | 0.06 5.0) 2.37 1.07 1.69 40 | 2.70 3.15 1.3 | 2.06 0 23.45 05 16.24 
ae a T T. 0.92 2.05 3.90 | 4.30 5.02 0.92 | 2.75 0.56 | 20.42 06 | 26.34 

0.08 0.11 0.18 0.08 1.59 6.90 4.41 3.02 8.42 0.11 0.04 1.28 26.17 _ el ae 
Average (58 years) ... 0.02 {+ 0,02 0.30 1.02 2.66 4.68 4.72 | 3.54 3.37 1.74 0.75 0.16 Gee. Mhasccedecs 22.77 
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sons of the catch of the earlier gages with those of the Weather 
Bureau gages between 1871-1880 show a general agreement suf- 
ficiently close for most purposes. As from time to time the eleva- 
tion of the rain gage was increased, it was found that the catch 
diminished. Owing to eddy, or wind current effects, the gage 


on the roof of the Mills Building caught less than a similar gage 


the true amount that falls. 
An inspection of the table will show first that the seasonal 


9” 


totals have varied from 49.27 inches to 7.42 inches, or the max- 
imum fall has been twice the average and the minimum as low as 
one-third of the average. In fifty-eight seasons there have been 


four, when half or less than the normal amount fell. The dry 
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seasons as a rule are due to scant rain in mid-winter; and the 
wide range of California rainfall is strikingly illustrated by the 
fact that there has been a November without any rain, also a 
December and March. On the other hand as much as 15 inches 
have fallen in a single December; 24 inches in January and 12 
inches in February. The winter of 1861-2 may be considered as 
the wettest, over 45 inches of rain falling in four months. No 
law can be formulated regarding periodicity in rainfall. Dry 
seasons are not necessarily followed by wet seasons, nor vice 
versa. A dry period may extend over several months and on the 
other hand a dry period will sometimes occur between a Decem- 
ber of heavy rainfall and a March of heavy rain. 

So much for the intensity or amount of rain. With regard 
to frequency or time distribution we may count upon an average 
of nearly seventy rainy days in the year, the extremes being 107 
days in the season of 1889-90 and thirty-seven days in the season 
of 1863-4. 

Considering the relative monthly frequency, we find the 
average number of days in January to be eleven; February, ten; 
March, ten; April, six; October, four; November, seven, and 
December, eleven. And the balance scattered, although July and 
August are practically without rain. 

The greatest number of rainy days (twenty-four) oc- 
curred in December, 1889. In January, 1890, there were 
twenty-three days; also in March, 1904, twenty-three days 
with rain, 

The maximum rates of rainfall are as follows: 
0.19 of an inch; ten minutes, 0.32. 

The heaviest twenty-four-hour rainfall occurred between 11 
P. M., January 28, and 11 P. M., January 29, 1881, when 4.67 
inches fell. 

On September 23, 1904, 2.39 inches fell in sixteen hours and 
fifteen minutes; the total in twenty-four hours being 3.09 inches. 
If due allowance be made for difference in elevation of the gages, 
the rainfall of September 23, 1904, must be considered the heav- 
iest twenty-four-hour rainfall in San Francisco, with the one 
exception above noted. But what is particularly significant in the 
September rainfall is this: that in fifty-five years there had been 
no September rainfall exceeding 1.06 inches, and there was no 
reasonable expectation of an amount of rain equal to that record. 
This is interesting as showing that engineers must be guarded in 
statements concerning probable maxima and minima falls and 
resulting run-offs. Estimates based upon short term records, es- 
pecially in mountain sections, or where water storage sites are 
under discussion, must be taken with due allowance. 


Five minutes, 


COPPER MARKET SITUATION. 


Dullness again rules the market, and the recent show of 
firmness was of too short duration to keep prices up to 15 cents, 
to which level they were temporarily lifted in the effort to pro- 
Large sales were reported in October, and if 
they all represented transactions with melters there might be 
something substantial upon which to base a renewal of firmer 
expectations. 

But a movement that has to rely to a great extent for its 
success on speculative operators in London for carrying it through 
is hardly likely to be of a character that will impress the actual 
consumer very favorably. We know there may be heavy sales 
of copper reported under the rules governing standard contracts, 
or as warrants, which mean in many cases nothing more or less 
than paying differences on dates of settlements, as contracts 
mature without the passing over of the actual metal for con- 
sumption, 

There has undoubtedly been a fair amount of copper taken 
by England and Germany for manufacturing purposes, but would 
it not be interesting to know what percentage of the unusually 
heavy exports shipped during the past six weeks has gone abroad 
on speculation or for the purpose of being more easily financed 


mote business. 


than was possible here in the United States. Before we believe 
in the soundness of the copper situation we want to be assured 
that at least 75 per cent of the producion is going into the crucible, 
and that the surplus stocks have passed into consumption. Man- 
ufacturers of wire and brass goods are concerned chiefly in fos- 
tering trade conditions that will permit the sale of their products 
without being obliged to run an undue degree of risk through 
wholesale cancellations coming back to them in bunches every 
time the copper market records a slump. 


With curtailment in manufacture, discharge of workmen, and 
an acute financial situation seriously affecting credit, we cannot 
discover any justification for putting up the price of raw material. 
We are fully convinced the time will come when business will 
recover its lost nerve, and when that time comes it will make little 
difference whether the market price for copper is 14 or 16 cents 
so long as it rests on a stable foundation. Ability to take his 
orders and fill them at the stipulated terms are the ideal con- 
From our 
viewpoint we believe the situation justifies the foregoing state- 
ments, and as distributors of copper in manufactured form in 


ditions which the manufacturer aims to bring about. 


many directions we meet propositions which neither the pro- 
ducer, merchant, nor speculator is called to face. It is by wise 
co-operation and consulting the good of all concerned that all 
the recent difficult problems which have arisen will be solved 
right, and the unsound timbers in both the ship of state and 
the financial structure will be discarded for the true and tried 
material worthy to stand the severest tests. 

There is much necessary work to do before industrial in- 
terests will be in secure position, and if done too hastily it may 
have to be done over again. Confidence must be increased by a 
thorough clearing up of the financial situation and the eradica- 
tion of whatever savors of mere manipulation for the purpose of 
We have passed through a perilous 
As things 
Sober 
action is required to extricate the country from an unpleasant 
predicament. In the midst of the recent unfortunate financial 
situation there came the flurry inthe price of copper, when during 
the three worst days of our money troubles the metal advanced 
25 per cent, a most unprecedented advance, length of time con- 
sidered, and at that without any apparent reason. Our only con- 
cern should be to know what has become of the immense volume 
of copper said to have been sold. If it shall develop that it 
has not been all gold, but shipped or “sold” abroad 
for purposes of finance, these bills must some day become due. 
If, on the other hand, the material shall have gone into the hands 
of speculators, at some future day what if there should be 100 
sellers where a month ago there were but ten. Certain it is that 
with lack of money new enterprises have not taken the copper, 


blinding the business public. 
experience lately, and no patchwork job will stand. 
are at present it is no time for planning bull campaigns. 


and without new enterprises no such amount of metal could be 
consumed as is claimed to have been sold. No new undertaking 
should commit itself for material until it is financed to the limit, 
since for a long time to come investors will look with suspicion 
on anything not tried and known. We may see a great surplus 
of money during the first months of 1908, but bankers will neces- 
sarily guard it with jealous care lest we precipitate a state of af- 
fairs like the present. Everything considered, and the poor out- 
look for an early improvement in business, we ask should present 
prices hold? Other phases of the situation might be considered, 
such as the reduction in output to prevent further accumulation, 
and the postponement of new enterprise until financial accom- 
modations are obtainable, but in the present temper of business 
conditions it will take a long time to bring about a restoration of 
As things are now we are not surprised that copper 
Bottomed on sound conditions these prices 


confidence. 
has declined from 15. 
would not be considered high, but until the market gets on a 
solid foundation we believe the safe course for the consumer is 
the conservative one.—Copper Gossip. 
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ADVANTAGES OF SINGLE-PHASE DISTRIBUTION. 


The central station with its auxiliary distribution system 
is a manufacturing plant, to which the same general prin- 
ciples of investment in equipment and operation apply, as to 
any other form of factory, hence there must be the greatest 
possible simplification of output; the production must be on 
as nearly a uniform basis as possible; and the full productive 
capacity must be sold to insure the best returns on the invest- 
ment. 

The prevailing tendency of central station engineers has 
been to follow the practice of others, and after a slight inves- 
tigation discloses the fact that multiphase generators are 
cheaper than single-phase generators, and that the saving 
in copper on a multiphase transmission line is about 25 per 
cent, they install multiphase generators and feeders irrespec- 
tive of the size of the plant, the territory to be covered, or 
the probable maximum size of motor that might be installed 
on their circuits, with the result that many have come to 
realize that their investment has greatly exceeded what was 
actually necessary to enable them to render satisfactory ser- 
vice to their customers. 

The following arrangement of central station service is 
suggested as a most satisfactory system: 

(A) For large plants—Polyphase generators with: 

First—Polyphase feeders for all large power and rotary 
converters. 

Second—Single-phase feeders for all general lighting and 
small motors, the switch board being arranged to permit a 
feeder being switched on to any phase of the generator. 

Third—Feeder regulators for all polyphase and single- 
phase feeders. 

(B) For small stations. 

First—Either polyphase generators, with single-phase 
feeders, which may be switched onto any phase of the gen- 
erator, and each feeder provided with an independent pressure 
regulator, or 

Second—Single-phase generators and each feeder pro- 
vided with an independent pressure regulator. 

The principal advantages of single-phase distribution are 

simplicity, flexibility and saving in the cost of supplying cur- 
rent to the consumer. The chances of breakdowns are re- 
duced in direct proportion to the number of wires used to 
transmit the current. 
‘ If polyphase motors are used exclusively the flexibility 
of the system is reduced to a minimum. Single-phase motors 
on existing lighting lines mean maximum flexibility. Usually 
the lines that are run to new territory are single phase. First 
lighting business is taken on, then these customers want 
power, which should be single phase, as scattered power can- 
not be profitably connected, if one or two more primary 
wires have to be run‘to the customer. 

By distributing current single phase, there is a saving in 
the cost of the line. The fact that power can be trans- 
mitted, with the same loss, with 25 per cent less copper, three 
phase than single phase must not be the deciding factor. The 
cost of insulation must be paid, for which brings the saving 
to about 15 per cent actual. Then the extra labor installing 
the third wire, brackets, insulation, etc., must receive consid- 
eration. 

On a polyphase system, the problem of balancing is sim- 
plified, because of the even loading of the phase, but single- 
phase distribution from polyphase generators is not a serious 
objection to single-phase distribution if properly carried out. 
The chances are that the motor load will be evenly balanced 
if a little care is exercised in connecting them to the proper 
phases. 

It is a fact that single-phase motors cost more than mul- 
tiphase motors, but not so much more as to make it probable 
that the usual customer having to use power cannot afford to 
pay it, and if the solicitor is any kind of a salesman he should 
not have any trouble in convincing the customer of the ad- 


vantage and advisability of paying this extra price, rather 
than purchasing a gasoline or steam engine. 

It is not always advantageous for the central station to 
supply multiphase current to their customers, even though 
they may have their multiphase line in the immediate vicinity 
of the prospective customer. Many central stations have 
found this to be true, and some of the strongest advocates of 
single-phase motors are central station managers having mul- 
tiphase generators only, who concede the great advantage of 
installing single-phase motors in many places and the only 
difference of opinion between them is as to the limit in size 
they will permit to be installed on ther multiphase circuits. 
The size of motor that the various central stations permit to 
be installed on their circuits is usually governed by the local 
conditions, such as the amount of load on the various phases 
of either or both the generator and secondary network of dis- 
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Curves luiustranne Excess Costs of Trasrormers 


ror MuctipHase Motors as Compareo with Sinete-Puase Motors. 
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tribution in concentrated districts, the location of the motor 

with respect to the station and the load in that vicinity, and 

the peculiar notions of the individual. 

Other reasons that the central station manager should 
require that his customers use single-phase motors, are that, 
unless the load is of such magnitude as to seriously disturb 
the regulation on the different phases of the generator, it is 
an unnecessary investment and an unnecessary expense to 
the central station to prepare to furnish current to an indi- 
vidual multiphase motor installation. If proper attention is 
given to making installations on different phases, no serious 
effect will result from unbalancing. 

The cost of one transformer to operate a single-phase 
motor is less than the two or three smaller transformers 
required to operate a multiphase motor. You will note by 
Fig. 1 that this excess first transformer cost averages about 
25 per cent for two-phase motors and about 50 per cent for 
three-phase motors operating on two transformers. You 
will readily appreciate that this will amount to a large unnec- 
essary investment, where a large number of installations are 
made. A much less transformer core loss will naturally result 
where only one transformer is used, and consequently a much 
higher transformer efficiency. A comparison of transformer 
losses is given in Fig. 2, and is based on standard transformers 
of a prominent make. When only two transformers are used 
to furnish current to a three-phase motor considerable care 
must be used not to overload the transformers, as a full 
energy load on the transformers gives a current overload of 
approximately 15 per cent with a consequent copper loss of 
approximately 30 per cent in excess of full-load copper losses. 
As shown by Fig. 2, the average transformer losses for two 
transformers for a three-phase motor exceed those of one 
transformer for a single-phase motor, an average of about 30 
per cent. 
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A further saving of considerable amount is usually 
effected in a single-phase installation by the need for only one 
single-phase recording watt meter, while in a multiphase in- 
stallation, which is usually made up of both motors and lights 
or other single-phase apparatus, either two _ single-phase 
meters or an expensive polyphase meter is needed. Installa- 
tions of a single-phase meter on a straight polyphase motor 
load, and using a constant to arrive at the total power con- 
sumption, is in use in only remote cases. 

In making a single-phase motor installation only two 
wires, a less number of fixtures, such as insulators, fuse 
blocks, a two-pole switch and less labor will be required to 
install not only the transformers, but the motor as well. The 
excess cost to the central station for equipment necessary to 


Percent Excess. 
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FIG. 2. 

furnish current to a five-horsepower 208-volt three-phase 
motor installation, where the transformers are located only 
fifty feet from the meter, is about $48. If the central station 
furnishes the wiring inside the building to the motor, located 
only thirty feet from the meter, the total excess is about $54. 
As the average power bill for a five-horsepower motor is only 
$15 per month, and assuming that of this amount 25 per cent 
is net profit, it will take the central station about fourteen 
months to pay for this increased investment from such an 
installation. In addition to this, as cited before, there is the 
excess transformer losses going on all the time. 

This increased investment is all right, in a way, but as a 
usual thing the central station manager has a hard time to 
make a creditable financial showing, and that the stockholder 
is not so much interested in seeing the value of his holdings 
increase due to an increased amount of equipment (the value 
of which is constantly decreasing) as he is in getting regular 
and good-sized dividends. These features alone are especially 
worthy of note where motors are required on the outskirts 
of a system of distribution as they cannot consistently be 
neglected by the central station manager. 

Many central station managers are particularly impressed 
with the ease with which the starting current of the repulsion 
induction form of single-phase motor can be controlled by 
means of a non-inductive starting box, which differs only 
slightly from the familiar direct-current motor starting box. 
The judicious use of this non-inductive starter enables the use 
of large size motors without injurious unbalancing effects on 
a polyphase system, as it permits this type of motor to start 
under full load, with a current consumption of not to exceed 
25 per cent in excess of full-load current and with a power 
factor from 70 per cent to 80 per cent, depending on the size 
of the motor. 

On the other hand, a polyphase motor requires a more 
complicated form of starter, which if in the form of resist- 


ance, owing to having two or three circuits to control instead 
of one, is of a rather complicated character, and if they are 
not in the form of resistance they are not nearly so effective. 

If this type of single-phase motor is started without a 
starter in circuit, it will not take more than 250 per cent of 
full-load current from the line when the switch is first closed, 
and during acceleration will develop at certain periods a 
torque of approximately 500 per cent of full-load torque, while 
with some makes of multiphase motors of three-horsepower 
and smaller, started without any auxiliary starting device, 
they will take 500 per cent of full-load current and only de- 
velop at starting a maximum of 125 per cent of full-load 
torque. Larger sizes are invariably provided with some form 
of starter either external or internal, as without they would 
take so much current as to make their installation prohibitive 
in most cases. 
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Some central stations have a three-phase secondary sys- 
tem of distribution fed from several banks of transformers 
and all tied together in the congested business district, and 
they limit the single-phase motors to five-horsepower sizes 
in that district. In other cities they allow larger motors on 
such circuits, using, of course, some care in connecting the 
load to different phases so as to have each phase carrying as 
nearly equal a load as possible, but even in such places there 
are many installations where it is undesirable to use a multi- 
phase motor for some classes of service, even though the 
multiphase secondary circuits are at hand, such as automatic 
pumping outfits for sprinkler systems used for fire protection, 
house pumps, pumps used for automatically handling seepage 
and sewage in basements, etc. Automatic starters are on the 
market for use with multiphase motors, but the results are 
not always satisfactory. On the other hand, the repulsion 
induction type of single-phase’: motors have the advantage of 
being able to develop an enormous starting torque without an 
excessive static current, consequently do not require any such 
complicated apparatus to insure their starting. Placed-in the 
hands of the usually inexperienced operator, the repulsion 
induction type of single-phase motor will not cause any more 
line disturbance even when installed without a starter than the 
usual multiphase motor with an auto starter, because the op- 
erator is anxious to get the motor under way and if the fuses 
hold he will throw the lever on the starter over to running 
position in the shortest possible time. 

The position taken by several prominent central stations, 
in regard to single-phase motors on their multiphase -circuits 
is as follows: 

Chicago distributes three phase four-wire, 3000 horse- 
power one phase, 19,000 horsepower three phase. Use one 
phase exclusively up to and including five-horsepower and no 
three-phase motors unless some in the plant are over five- 
horsepower. 
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Columbus, O.—Two phase. 
non-inductive starters. 

Public Service Corporation of New Jersey—Two and three 
phase. All sizes larger with starters. 

Cleveland, O.—Three phase. Three-horsepower and less. 

Brooklyn, N. Y.—Two phase. Five-horsepower and 
smaller and some larger depending on location. 

New York City—Five-horsepower and smaller. 

St. Louis—Three phase. * All sizes, starters with three- 
horsepower and smaller. 

Cincinnati, O., Covington, Ky., and Newport, Ky.—Sin- 
gle and three phase. Ten-horsepower and smaller requiring 
that two-horsepower and larger motors be 208 volts, 

West Pennsylvania Electrical Company of Pennsylvania— 
Three phase. All sizes in some locations. 

Birmingham, Ala.—Three phase. Three-horsepower and 
less; larger in some special cases. 

Commonwealth Electrical Company, Chicago, Ill—Three 
phase. Single phase up to five-horsepower, three phase in 
larger sizes. No three-phase motors allowed unless customer 
has other three-phase motors, five-horsepower or larger. 

Alleghany County Light Company, Pittsburg, Pa.—Two 
and three phase. Ten-horsepower; larger sizes in special 
cases. 

Denver Gas and Electric Company, Denver, Colo.—Three 
phase, with single-phase lighting feeders. As large as 25- 
horsepower where they are not used during the lighting peak. 

Columbus Public Service Company, Columbus, O.—Three 
phase, four wire and single phase. Depends on location. Have 
as large as 35-horsepower. 

Georgia Railway and Light Company, Atlanta, Go.—Sin- 
gle and three phase. Five-horsepower. 

West Pennsylvania Electric Company, Connellsville, Pa.— 
Single and two phase. Three-horsepower; larger in special 
cases. 
Kansas.City Electric Company, Kansas City, Mo.—Single 
and thtee phase. Three-horsepower; larger in special cases, 
with starters. 

Public Service Corporation of New Jersey, Newark, N. J. 
—Two-and* three-phase.. All'sizes; Jafge sizes with starters. 

Cincinnati Gas and Electric Company, Cincinnati, O.— 
Single phase and three phase. Ten-horsepower. 

Cleveland, O.—Three phase. Three-horsepower; 
in special cases. 

Birmingham Railway and Light Company, Birmingham, 
Ala.—Three phase. Three-horsepower; larger in special 
cases. 

Brooklyn Edison Company, Brooklyn, N. Y.—Two phase. 
Five-horsepower; larger sizes in some cases, with starters. 

- United Electric Light and Power Company, New York 
City.—Single and three phase. Five-horsepower. 

Union Electric Light and Power Company,, St. Louis, 
Mo.—Single and three. phase. 744-horsepower anywhere; 
starters with five-horsepower and larger; 10-horsepower and 
larger installed in most places. 

‘ The Edison Illuminating Company of Detroit, Detroit, 
Mich.—Single and three phase. Fifteen-horsepower largest 
allowed. With 7%4-horsepower and larger starters are -re- 
quired. 

San. Francisco Gas and Electric Company, San Francisco 
Two phase, 60 cycles. Three-horsepower. 

City Electric Company, San Francisco—Two phase and 
single phase. Three-horsepower. 

Edison Electric Company and Pacific Light and Power 
Company, Los Angeles—Three phase, two phase and single 
phase, 60 cycles. Five-horsepower. 

Los Angeles Gas and Electric Company, Los Angeles— 
Three phase, two phase and single phase, 133 cycles. Five- 
horsepower. 

Seattle Gas and Electric Company, Seattle and Tacoma 
Power Company and Municipal Light and Power Company, 


All sizes; larger sizes with 


larger 


Seattle, Wash.—Three phase and single phase. 
power, 

The single-phase motor is now to some extent entering 
the direct-current motor field for variable speed work such 
as the driving of ventilating fans, printing presses, machine 
tools, laundry machinery and other machinery requiring 
variable speed. This variable speed is accomplished by using 
a repulsion or series single-phase motor, and a resistance box 
or auto transformer. Single-phase motors have even entered 
into competition for traveling cranes, hoists, freight and pas- 
senger elevator service, and are said to be successful. 

The single-phase interurban railway systems are entering 
the field very rapidly, on account of the lower cost of sub- 
station equipment and attendance, and the savings in many 
other ways that are effected over the old direct current sys- 
tem. As they get these lines distributed around the country 
they will be able to distribute current to the small towns, 
farmers, etc. Even though this current will be of low fre- 
quency it will give fairly satisfactory results for most kinds 
of lights except arc lights, and is entirely satisfactory for 
single-phase motors. 


Three-horse- 


TESTS OF HICKORY BY FOREST SERVICE. 


Those concerned in the use of hickory will follow with in- 
terest a series of tests of this valuable wood about to begin at the 
Forest Service timber-testing laboratory at Purdue University, 
at Lafayette, Ind. The importance of the tests lies im the fact 
that they will furnish accurate data on the relative strength on 
the different kinds of hickory, which is a wood for which no 
satisfactory substitute has been found. The hardwood forests 
of the northern section of the country are being rapidly denuded 
and it is therefore important that accurate information regarding 
like species in oher sections of the country be obtained. The 
hickory of the northern States has always been considered of bet- 
ter quality than that of the South, and has been quite generally 
given the preference by manufacturers and users of this species 
of wood. Prejudices once established are not readily removed, 
and because of this fact the Forest Service is preparing to prove 
conclusively the relative merits not only of hickory of the same 
species obtained in different sections of the country, but also dif- 
ferent species of hickory grown in the same section. It is in- 
tended later to extend the scope of this work to other species of 
wood in the order of their importance to the manufacturing in- 
terest of the country. 

A shipment of Southern hickory has just been received at 
the Purdue timber-testing laboratory. This material was col- 
lected by a representative of the Forest Service, and accurate data 
regarding species, growth, and locality were taken for each tree 
from which the material was obtammed. Other material of the 
same species, to be selected, will be treated in a like manner and 
all will be tested for the purpose of determining its strength, stiff- 
ness, and suitability: for the purposes for which it is used. The 
strength, stiffness, and other data obtained by these tests will 
make possible a direct comparison of the merits of the wood as 
regards its species and locality of growth. 

A pinch in the hickory supply has been felt for several years, 
and it is already seen that the growing of hickory must be en- 
couraged either by natural growth or artificial planting, if the 
permanence of a number of industries is to be insured. The im- 
portance of this first series of tests by the United States Forest 
Service lies in the fact that they will determine just what species 
of hickory are strongest, and will give much valuable information 
to owners of farm woodlots and others who plant trees for profit. 
Not until it is accurately determined just what species produce 
the strongest timber will it be possible to know just what trees 
to plant. When the report on tests is completed, information on 
the work will be gladly given to all who write to the Forest 
Service at Washington. 
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DISTRIBUTION OF LIGHT* 





‘By Otto. Foell. 





The ithtminating. engineer must be acquainted with the 
characteristics of the different light. sources, so that he may 
be able successfully to take up problems that might be given 
to him for his consideration and advice... The: first require- 
ment: is to’ know the amount of light wanted.in:a particular 
case, and an illuminant should be chosén which will not only 
allow of uniformity in design throughout an installation, but 
will also meet conditions to best advantage, from an illumi- 
nating engineering standpoint as well. as from: the point of 
operating expenses. 

Generally, lamps are suspended from the ceiling, out of 
the direct vision of the eye. This is in accordance with an 
established principle of physiology, as the eye receives. Jess 
strain when light is falling from above upon the surface 
which is to be illuminated. The-lamps must be placed prop- 


erly, with, regard to distribution and candle. power;. that is, 





FIG. 1. 


ILLUMINATION CURVES FROM VARIOUS LAMPS. 


they must not be placed indiscriminately, but their location 
must be chosen to obtain the desired effect. The distribution 
curve of a light source will give the illuminating engineer an 
idea of how to locate and space his lamps. It is natural, in 
large interiors, that the intensity of one lamp is reinforced 
by light falling from lamps in its immediate neighborhood. 
Taking this into consideration, the horizontal illumination, in 
a certain plane, is easily calculated. By moving the lamps one 
way or the other; that: illumination :may be. secured which 
meets, as nearly as possible, the specified requirements, 

The best way to study a distribution curve for artificial 
lighting is by comparison of the different illuminants. I shall 
therefore take up the characteristics of the newer light 
sources, and compare their illuminating efficiency by calcu- 
lating the illumination produced by each lamp, in a horizontal 
plane. For example: A room fifteen feet high, with ceiling 
outlets spaced twenty feet apart, is to be illuminated so that 
the intensity of illumination in a horizontal plane, three feet 
from the floor, is about two foot-candles. In making this 
comparison, I assume that the room is illuminated, first by 
four-glower Nernst lamps, second by five-ampere direct-cur- 
rent arc. lamps, third by 250-watt: “Gem” high-efficiency in- 
candescent lamps, two lamps to the outlet. 


*Condensed from paper in’ Transactions of the Illumin- 
ating Engineering Society. 


The illumination produced by two of each of thesedamps, 
spaced as above, is given in Fig. 1, in which A represents 
C, the Gem high’ efficiency in- 
the 
Gem -high. efficiency | incandescent one equipped with dis- 
tributing reflector. ' 


Nerrist lamps; B, arc: lamps; 
candescent lamp equipped: with bowl reflector, and D, 


Referring to the Nernst lamp, it will be noted that the 
illumination produced by oné lamp’ varies from about two 
foot-candles. below-the lamp, to two-tenths of a foot-candle 
about twenty feet away from. the lamp. The i#lumination 
secured from two of these lamps'results in a maximum light- 
ing intensity of 2.38 fodt- candles directly beneath lathps, and 
in a minimum illumination of 1.72 foot- candle betweén lamps; 
the average illumination “secured by these lamps is 1.99 foot- 
candles, giving a.‘total variation of,.51 foot-candle, which is 
equal to’ 25.6 per cent of the-average value of intensity. 

Referting to the curve in Fig. 1, it is evident ‘that all-the 
light used for actual illumination is enclosed by a cone sixty 
degrees from the normal... The rest of the light is thrown in 
the upper zone, and is practically wasted, serving to illuminat¢ 


side walls and ceiling. It is a good practice to keep the light 





Ss 2° 


Distance in Feet 


ILLUMINATION CURVE OF IDEAL LIGHT SOURCE, 


FIG. 2. 


intensity on walls and ceiling low, say from .2 to :3 foot- 
candle, which is enough to relieve utter. darkness, and 
whereby spotty effects are avoided. Only in special cases is 
it desired to have a brighter intensity on the walls, for in- 
stance, to bring out pictures of other decorations. 

That means that practically all the light which is thrown, 
by illuminants, in a space above thirty degrees below the hor- 
izontal can be.of very low candle-power to effect a good illu- 
mination. L-have, endeavoréd to draw a’ curve showing the 
illumination froma lampas it should be, to produce a uniform 
illumination ‘of two foot-candles under conditions mentioned. 
This curve is represented by Fig. 2. By comparison. it wil? 
be seen that the intensity below, and twenty feet away from, 
the lamp should be about 11 foot-candle less:than the-normal 
four-glower lamp’ will ‘give; while in the center between the 
lamps the intensity is somewhat higher. : 

The distribution curve derived. from. this ‘ideal. illumin: A- 
tion shows. that. the light: distribution. should. flatten out to 
some extent up to about forty-five degrees, “where: a max 
‘mum intensity occiirs, and then the’ light intensity gradually 
diminishes until at about thirty “degrees below the ‘orizontal 
it is only about 46 per cent of. the. intepatty, directiv heneath. 
the lamp.’ 


The perfect distribution curve, which would & ve : ¢nforia 


illumination in a plane twelve feet. below tathps spacett twenty 


feet apart, is as follows: 
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As Stated previously, however, this “curve, although giving 
iiniforin illumination, ‘is not ideal, inasmuch as it does not 
provide general illumination throughout the room. Some 
light should be given out in the proper zones to make the 


room appear cheerful. This might be accomplished by so 


designing a lamp that its distribution not only allows uniform 
illumination in a certain horizontal plane, but will also throw 
enough light into the upper zones to get the effect needed in 
lighting interiors. 

Referring again to Fig. 1, curve B, which shows the illu- 
mination obtained from an arc lamp, it will be noted that the 
contrasts are very marked, the illuminating intensity varying 
from .42 foot-candle directly beneath the lamp to 1.50 foot- 
candles midway between the lamps. The mean intensity ob- 
tained from these two arcs is 1.36 foot-candles. The total 
variation is 1.08 foot-candles, or 79 per cent of the average 
illuminating intensity. The illumination obtained is far less 
than the required two foot-candles. 


The figures for arc lamps are results on lamps without 

reflectors, as in almost every case arc lamps are used that 
way; but usually with an opalescent outer globe, instead of 
the clear outer globe. While the opalescent outer globe 
might give a somewhat more diffused light than is obtained 
from the clear outer globe, yet the light intensity is less than 
that stated above. 
_  An-inspection of the distribution curve will clearly indi- 
cate that a very large amount of light is wasted by being 
thrown in a zone where it is not needed, and which makes a 
room appear poorly lighted by contrast, although the intensity 
of light in a certain plane comes up to the required amount. 
This effect has been pointed out by Preston S. Millar in a 
paper which he presented before the first annual convention 
of the society. He stated that in case of indirect lighting, 
double the amount of light is required for reading than is 
néeded when the room is illuminated directly. 

From the foregoing, I have come to the conclusion that 
the arc lamp is not very well suited for interior illumination, 
the character of its distribution being such that the light can- 
not be utilized to the best advantage, from an illuminating 
engineering standpoint, and because of the cost of operation. 


To obtain the same effect as produced by a four-glower 
Nernst lamp, with high efficiency incandescent lamps, two 
lamps had to be placed to the outlet. The distribution from 
the incandescent lamps with bowl and distributing type re- 
flectors, resulted in an illumination about the same as that 
of the Nernst lamp. 


Referring to the curve, in Fig. 1, giving the illumination 
from Gem lamps with bowl reflectors, we see that the mini- 
mum is 1.67 foot-candles directly beneath the lamp, and 2.07 
foot-candles five feet away from the lamp. These figures 
clearly indicate that the light between lamps equipped with 
the bowl reflector is greater than below the lamps, when 
lamps are installed as is customary.. It has been claimed for 
this distribution that it. practically affords uniform illumina- 
tion. This is true only where lamps are spaced far apart and 
at a certain height. In that case, however, it-is evident that 
the intensity of light is low. If a certain intensity of light is 
required, which will enable a person to work, lamps must be 
spaced closer together, and then the result will be a higher 
illumination between the lamps than directly beneath them. 


more uniform illumination; and amore economical installa- 
tion, in the number of lamps _ installed and for a given illu- 
minating: intensity: be ’ 

The illumination, from. the, Gem Jamp, with distributing 
type of reflecter, resembles that secured from the four-glower 
Nernst lamp, the. only. difference= being that the. maximum 
intensity of illumination is not directly beneath the lamp, 
but about three feet away from it.. 

The spacing of the lamps will change the illuminating 
inténsity* more’ or Tess, according to the character of their 
distribution. That is, the closer the lamps are spaced, the 
less uniform will be the illuminating intensity; the further 
the lamps are spaced apart, the less will be the light intensity; 
while the character of the distribution determines:the uni- 
formity:’ For an ideal «illumination, the distribution -curve 
around a lamp changes with the height at which the lamps are 
suspended, and with the distance the lamps are spaced. That 
is, no distribution curve can be determined which will give 
uniform illumination on all horizontal planes. 


The examples given above are guides to what can be 
accomplished with a proper light distribution, and they show 
what is wasted from improper characteristics. 

I want to point out very forcibly that it is a downward 
distribution which gives the most efficient lighting, as far as 
operating expense is concerned, and which also gives the most 
uniform lighting, by the application of such auxiliary devices 
as may be necessary to obtain that distribution curve which 
cannot be obtained from certain lamps by virtue of their con- 
struction. 


This consideration brings to mind again the question of 
what is the proper way of rating and comparing illuminants. 
It is an established custom that the rating of any illuminant 
shall be according to its mean spherical candlepower. That 
is, by the total flux of light measured all over the surface of 
a sphere, with the light source in its center. However, I re- 
gard such a rating as wrong in principle, inasmuch as it does 
not give an idea of the value of a lamp for practical illumina- 
tion, and furthermore, such a rating is wrong, generally speak- 
ing, because a light source may be of high spherical candle- 
power, yet when equipped with accessories to direct the light 
where needed, it is-much lower in efficiency than a lamp which 
may give, by virtue of its design and construction, a better 
distribution. 

I have pointed out, in the above examples, what an ideal 
distribution curve should be. All that is required is light in a 
zone, say twenty degrees below the horizontal, and for this 
reason the value of a light should be determined and com- 
pared on the basis of mean zonular candlepower, the zone to 
extend up to twenty degrees below the horizontal. 

A man who provides illumination is not buying efficiency, 
but is buying light and that lamp will appeal to him as the 
best, which gives him the best illumination at the least ex- 
pense to himself. Inasmuch as such a lamp must have a 
downward distribution, the only fair way to compare illumi- 
nants is to consider the illuminating power, and that is very 
well expressed by establishing a rating of mean zonular 
candlepower, or better, of mean hemispherical candlepower. 
This is in line with the proceedings of the German Electrical 
Society, which some time ago adopted such rating as the 
proper basis of comparing lamps. 


ee 


s Bi 


palin, CaS. 
b cee eres 4 rs J 













































THE JOURNAL OF ELECTRICITY, POWER AND GAS. 





[Vol, XIX—No. 25 








Published Weekly by 
THE TECHNICAL PUBLISHING COMPANY 
The Journal of Electricity Publishing Company 


304 Atlas Buliding, San Francisco. 


Yearly subscription, $2.60. oe copies, 10 cts. Back numbers 
orien - the current month, 25 => subscription, $4.00. 
riptions cannot be Sees with vith back numbers, 
Manuseripts submitted must Se eet by postage to insure 
return 








Address all communications and make all remittances payable te 
The Technical Publishing Company. 








Los Angeles Office Wm. J. Gracey 525 South Spring St. 


Entry c ed May 1, 1906, to “The Journal of Electricity, Power 
saa ‘ae with which is ‘fncorporated * The Saameene, Archi- 
tects’ and Builders’ News.” 

En noses an one: -class matter at the San Francisco Post Office, 

8 
Ente as “The Electrical Journal,” July, 


1896. 
Entry changed to “The Journal of Blectricity,” September, 1895. 





VoL. XIX DECEMBER 21, 1907 No. 25 


EDITORIAL. 


The wireless telephone this week bears the im- 
mutable message of the Christmas spirit, “Peace on 
earth, good. will. toward men.” 
The “Journal” joins in wishing for- 
getfulness of former cares and’ sor- 
rows in the’ kitidly celebration of 
the day, and the best of prosperity in the year to 
come to all its readers. 


CHRISTMAS 
GREETINGS. 


The recent action of the various great engineer- 
ing societies of America, in seeking a common home 
in the newly completed Engineer- 
ing Building in New York City, is 
but one step in the realization of 
thé” muttality of their interests. 
The catalogue of one of our leading universities shows 
that twelve different engineering degrees are given to 
its graduates, and yet any one of these graduates is 
liable in his career to be called upon to perform the 
functions indicated by any or all of these degrees: 
His knowledge must not only be broad in general 
but must also be specific in its utilization. To be 
successful he must be greater than his occupation. 
But it is given to no man to know all; he must call 
for aid from others. Every engineer’s work is close- 
ly interwoven and correlated with the work of others, 
not only in his own branch but also along other lines. 

Taking as a concrete example an electrical en- 
gineer called upon to design a modern hydro-electric 


ENGINEERING 
BROTHERHOOD. 





system, we find him first concerned with the water 
sources. For data he turns to the records of the gov- 
ernment hydrographer. If such do not exist he must 
gather this information himself, or better still, em- 
ploy a hydrographer to do it for him. Similarly the 
results of the topographic engineer’s work must be 
studied before the tunnels, flumes, ditches and reser- 
voirs can be planned, These water way installations 
are strictly in the domain of the civil engineer, who 
is here again differentiated from the type, who, as 
hydraulic engineers, design the turbine and attendant 
machinery, utilizing the water delivered. 

Finally, when apparently in his own province of 
transforming mechanical force into electrical energy 
and transmitting the pressure of power to the pur- 
posed place, he finds that even as he has been pre- 
ceded by the civil, so is he succeeded by the me- 
chanical engineer in the devising of efficient power 
apparatus. Meantime, he must call upon the structural 
designer and the architect to prepare power plant 
plans, and upon the steam or gas man to design 
suitable auxiliaries, without which an electric sys- 
tem is neither complete nor economically perfect. 

As a man seldom realizes the depth of a hole 
until he gets into it, so we find this list of needful 
helpers increasing as we progress. The calculations 
require the ability of the mathematician and _ the 
physicist in the realm of pure science, and the skill 
of the illuminating engineer is:of use in that of ap- 
plied work, which differs from the former in requir- 
ing an immediate rather than exact solution of its 
problems, Engineering is as truly scientific as any 
other branch of exact. research; its success lies in 
correct interpretation of things seen, not in forcible 
fitting of-facts to faculty formulas., Science classifies 
what we all know, engineering applies it for our own 
good. 

In our discussion we have limited the field to cur- 
rent generation, without taking into consideration the 
great superstructure of the application of electricity 
to lighting, heating, lifting, mining, hauling, farm- 
ing, fighting, talking, hearing, doctoring, and the 
thousand and one industrial usings of this progressive 
age. In order. that. this great structure be correctly 
contrived it should have the directive wisdom of co- 
operation among all factors.in its building, strength- 
ened by reciprocity and beautified by mutuality. The 
electrical engineer metaphorically strikes the rock of 
potential natural resources and literally causes the 
water to gush forth as an active achiever of our 
industrial civilization, if. properly controlled and di- 
rected by the co-workers for the advancement of our 
material welfare. 

Formulating foregoing facts into local necessities, 
we would urge the affiliation of all engineers with 
others of their kind, and of all kinds into an organi- 
zation having as a common purpose the advancement 
of the common interests of its components, each con- 
tributing: his little store of knowledge and experi- 
ence to the common fund from which all-may draw. 
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EXHIBITION COMMITTEE. 


At the Washington Convention of the National Electric 
Light Association last June, the Class “D” members (manu- 
facturers) of the Association made a most attractive ex- 
hibition of electrical apparatus and appliances. During the 
Convention these exhibitors got together and offered to 
relieve the Association of the troubles and responsibilities 
connected with the organization and maintenance of such 
exhibits at the annual conventions. 

The Executive Committee of the Association approved 
a plan whereby the Class “D” members were to recom- 
mend annually an “Exhibition Committee” of Class “D” 
or “E” members. This committee, upon recognition by the 
president, would elect its own chairman, and organize to 
conduct the work pertaining to manufacturers’ exhibits at 
the Convention. 

A Nominating Committee was formally appointed, con- 
sisting of Mr.. Geo. F. Porter (Chairman), Atlantic In- 
sulated Wire Co., 120 Liberty Street, New York, N. Y.; 
Mr. ‘T. G. Whaling, Westinghouse Lamp Co.; Mr. Alex 
Henderson, American Circular Loom Co. 

The ticket presented by this committee to the Class 
“D” members has been approved by a mail ballot. of Class 
“D” members and ‘accepted by Mr. Dudley Farrand, Presi- 
dent of the N. E. L. A. This committee, known as the 
“Exhibition Committee,” is.as follows: 

Mr. F. H? Gale, General Electric Company; Mr. J. C. 


McQuiston, Westinghouse Companies; Mr. H. P. Heger, 
Allis-Chalmers Company; Mr. Rodman Gilder, Crocker- 
Wheeler Company; Mr. H. M. Post, Western Electric 


Company; Mr. C. P.. Frey; Weston Electrical Instrument 
Company; Mr. Benj: Wall, Metropolitan Engineering Com- 
pany; Mr. James I. Ayer, The Simplex Electric Company; 
Mr. S. E. Doane, National Electric Lamp Association. 

On December 6th, the committee met in the Association 
rooms in New York, and elected Mr. F. H.. Gale, Chairman. 

A Committee on By-Laws and Rules for governing the 
committee was appointed, and preliminary plans regarding 
the Convention: next June were discussed. The committee 
is; of course, subject to the Executive Committee of the 
Association, and will co-operate fully with the President and 
other officers in making arrangements for the Convention. 


_. PERSONAL. 
J. R. Harrington, of Santa Barbara, is in San Francisco. 


Stone & Webster announce that all their offices in Bos- 
ton, Mass., are now in their building at:147 Milk Streét, corner 
of Battermarch. 


R. C. Bowdish is said to-have been made general superin- 
tendent of the Coeur d’Alene & Spokane, with offices at 
Spokane, Wash. 


W. F. Lamme, electrical engineer for the Westinghouse 
Electric & Manufacturing Company, is in Goldfield, after a 
short stay in San Francisco. 


TRADE NOTICE. 


The Wisconsin Engine Company of Corliss, Wis., has been 
awarded the contract for a 20,600,000-gallon vertical triple expan- 
sion pump for the city of Atlanta. 


TRADE CATALOGUES. 


Single-stage, motor driven, centrifugal pumps built for 
any capacity and condition of service within the range of 
their adaptability are described in Allis-Chalmers Company’s 
Bulletin No. 1608. 


The November number of “Holophane” presents interesting 
installations of the Holophane system of illumination in an 
armory, church, and store, and also readable text of this pro- 
gressive company’s doings. 


H. W. Johns-Manville send an Asbestocel leaflet on 
“How to Get More Heat With Less Coal,” also a booklet il- 
lustrating and describing the Electrotherm, which takes the 
place of the hot water bottle. 


Monthly Bulletin of the Ohio Brass ‘Company, of Mans- 
field, Ohio, contains an illustrated description of the single- 
phase railway between Visalia and Lemon Cove, California. 
This, together with the usual snappy material, makes inter- 
esting reading. 


The General Electric Company, Schenectady, N. Y., has 
perfected a simple and substantial single phase motor, known as 
Type IS, Form KG which is described in Bulletin No. 4545. The 
bulletin illustrates various sizes, describes the details of con- 
struction and operation, shows forms of starting boxes, and gives 
a large amount of general information, useful and important to 
power users. 


The Wagner Electric Mfg. Co., of St. Lowis, sends a 
entitled the Shop.” 
This is a description of the repair shops of the Wabash 
R. R. Co., at Decatur, Ill, which installation is driven by 
Wagner three-phase motors exclusively. The tables given 
show the power required to drive certain machines, and the 
average load put upon them by certain classes of work, and 


are made up from actual tests on the machines while 
working under normal: manufacturing conditions. 


The National Electric Contractors’ Association of the 
United’ States-and the American Institute of Architects have 
issued a chart of standard symbols showing various outlets, 
fixtures and other wiring devices. The General Electric Com- 
pany, Schenectady, N. Y., has just issued a little booklet giv- 
ing sample plans of an office or accounting room, and of a 
kitchen and dining room in which the symbols are illustrated. 
The other pages of the brochure are used to illustrate and 
describe many of the G. E. specialties indicated by the sym- 
bols in the plans,“ Among the specialties mentioned are key 
sockets, “Security Snap” pendant.sockets, ceiling rosettes, 
cabinet panels, wireless clusters, snap switches, flush pocket 
wall receptacles, floor outlets, receptacles for heating devices, 
lamp receptacles; combined switch and cutouts, etc. 


pamphlet “The Polyphase Motor in 


OBITUARY. 


Lord Kelvin, better known to many as Sir William Thomson, 
and affectionately called ‘‘the father of electrical engineering’’ 
died December 17th, at Glasgow, from complications following a 
severe chill. He was born at Belfast in 1824 and was professor 
of natural philosophy in the University of Glasgow from 1846 to 
1899. He was knighted in 1866 for his work in connection with 
the Atlantic Cable, and in 1892 he was raised to the peerage. He 
leaves no heir and his title becomes extinct. Lord Kelvin was 
one of the foremost'scientists of the age and the world has suffered 
a loss‘in his death that is compensated only by the value of the 
work he has left. 




















SYSTEM OF INSULATION FOR HIGH-VOLTAGE 
ELECTRIC CONDUCTORS. 872,569. Fred M. Locke, Vic- 
tor, N.Y. 






A system of insulation for high voltage electric con- 
ductors comprising a plurality of pairs of insulators, those of 
each pair being arranged end to end, metal bands encircling 









































adjacent ends of the insulators of each pair, each insulator 
comprising a series of petticoat sections nested together, 
those of each pair having their opposite ends facing in op- 
posite directions, and center pins entering the open ends of 
the center sections of ‘each insulator. 


ELECTRICAL MEASURING INSTRUMENT. 
474. William E. Sumpner, Birmingham, England. 


872,- 


An instrument for indicating electrical phase relations, 
comprising an outer iron core, an inner iron core, a conductor 
capable of movement in the air gap between the cores, coils 





which when appropriately energized produce in such air gap 






































a rotary field whose frequency and phase depend on one of 
the two quantities whose phase relation is to be indicated, 





means for supplying the movable conductor with a current 






whose frequency and phase depend upon the other of such 
quantities and means for changing by a definite amount the 
mutual phase relationship of the produced field and the cur- 
rent in the movable conductor. 
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TUNGSTEN ELECTRIC INCANDESCENT LAMP. 
872,936. John A, Heany, York, Pa. 

The combination of a plurality of fine hair-pin shaped 
filaments of dense but fragile refractory metallic material 
connected in series, and a support for filaments within a 


vacuum bulb with suitable current connecting wires. for series 
of filaments, support comprising a plurality of spiral springs, 
each of which engages a filament at the loop thereof, and an 
additional steadying means located between springs and the 
other end of each filament. 


CURRENT-CONVERTER. 872,549. Leonard Wilson, 
Schenectady, N. Y., assignor to General Electric Company. 
In a converter from direct.to alternating current, a rotary 
converter having its armature arranged to be supplied from 
the direct current source through a commutator, an alternat- 


ing current generator mechanically connected to rotary con- 
verter and having its armature in series with fixed points on 
the armature winding of the rotary converter, collecting 
means in series with both armatures, and means for inde- 
pendently: varying the field-strength of Loth machines. 


TURBINE. 872,545. Charles P. Steinmetz, Schenectady, 
N. Y., assignor to General Electric Company. 

In an elastic fluid turbine, the combination of a bucket 
wheel, a casing therefor containing a main chamber for the 
wheel, admission and exhaust conduits,’ stationary walls 1lo- 


cated adjacent to the sides of the wheel, and means for in- 
troducing fluid into the auxiliary chambers formed between 
the wheel and the walls at a temperature above that of the 
fluid passing through the wheel buckets to reduce ‘the rota- 
tion losses. 
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CURRENT COMMENT 





The “pay-as-you-enter” cars, recently put on the Chicago 
City Railway, are reported as being eminently satisfactory 
after nearly a month’s trial, since November 24th. These 
cars have been in use in Montreal since June, 1905, and are 
soon to be introduced in New York, Buffalo and Jersey City. 


Illuminating Engineering Society has nominated as officers 
for 1908, Dr. Louis Bell, Boston, President;. Arthur Williams, 
New York, C. E. Stephens, Pittsburg, Vice-Presidents; W. H. 
Gartley, M. K. Eyre, Bassett Jones, Jr., Directors; V. R. Lan- 
singh, General Secretary; Dr. A. H. Elliott, Treasurer. 


To de-magnetize a watch, hang: it to a string and twist the 
string so as to rotate the watch rapidly near the pole ofa strong 
magnet.- While it is whirling, gradually take it away from the 
magnet. The method used for de-magnetizing with alternating 
current consists of a coil of wire with a hole in the center large 
enough to admit a watch, the coil being connected to a source of 
alternating current, and when the watch is dropped in and pulled 
out, it is de-magnetized. 


Tokio, Japan, has ninety miles of electric railways, ex- 
clusive of suburban lines, all under the management of one 
Japanese company. The 700 cars in daily use carry an aver- 
age of 300,000 passengers, and have already displaced more 


than half the jinrickshaws.. A 2% cent fare and complete. 


transfer system is in force, but as yet there are no unions. 
Wages are on a minimum basis of $6 per month for both con- 
ductor and motorman. The track is narrow gauge, owing to 
the narrow streets. All the cars, etc., are made in Japan, 
from American and European ideas. 





The Rosenberg generator, American patent rights of 
which have been acquired by the General Electric Co., will 
deliver a constant current at variable speed and a constant 
output at constant speed. This is done by short-circuiting 
the usual service brushes and placing the actual service 
brushes midway between them on the commutator. Any 
increase in current increases the magneto-motive force oppos- 
ing the primary flux, and can be designed to give either a 
constant current or a. falling voltage with rising current for 
search-lights and electric welding. It is also applicable to 
gasoline-electric conveyances, and also as a reversible booster 
between two sources of variable voltage. 





The Societe Electiometallurgique, which has applied the 
electrometallurgical procésses of Paul Girod, has now in oper- 
ation plants in France and Switzerland consuming 14,000 kilo- 
watts of electrical: power, all of which is produced by water 
power. A fourth plant of 5000 horse-power will be completed this 
year, and when other water powers in the Alps owned by this 
company are developed, the total electrical power available will 
be raised to over 40,000 horse-power. The productions of this 
company consist of ferro-chrome, ferro-tungsten, ferro-moly- 
bdenum, ferro-vanadium and pure vanadium, ferro-silicon, titanium 
and ferro-titanium, ferro-manganese, cupro and nickel vanadium, 
silico-chrome, silico-manganese, ferro-boron, ferro-tantalum, fer- 
ro-uranium, cupro-silicon, etc. The largest products are, in the 
order named, ferro-silicon, ferro-chromium and ferro-tungsten; 
6000 tons of the former were produced last year. The total sales 
amount to about $2,000,000 per year, 


The United States Civil Service Commission announces an 
examination on January 15-16, 1908, to secure eligibles from which 
to make certification. to» fill four vacancies in the position of aid 


in the Coast and Geodetic Survey, at $720 per annum each. The 
examination will consist of the subjects mentioned below: 

_1. Mathematics (including geometry, plane and solid, alge- 
bra, trigonometry,-andfytics, and the elements of calculus). 2. 
Prattieal Computations® (involving the use of logarithmic tables). 
3. Astronomy (elementary questions in spherical and general 
astronomy, with special reference to determination of latitude, 
longitude, and azimuth, and the use of field instruments). 4. 
Physics (elementary questions in optics, magnetism, etc). 5. 
Surveying (elementary questions in plane and geodetic surveying, 
and use’ of field ‘instruments). 6. Modern languages (compet- 
itors may select one of the following: French, German, Spanish, 
Italian. Extracts.of about 100 words are given for translation 
into English). 7.. Drawing and descriptive geometty (a short 
test in topographic drawing and lettering is given with elementary 
questions on the principles of projection). 


Electrical devices are the subject of fifty in a list of 700 
patents in the latest issue-of the U. S. Patent Office Gazette. — Four- 
teen of these fifty are assigned to one electric company. This 
gazette is issued weekly and the latest issue but exemplifies the 
fact that more ingenuity is being exercised on electrical subjects 
than upon any other. According to a statement published by a 
German paper, about 5,000 different electrical patents are granted 
every year in the various civilized countries. Of this total only 
about 900 enjoy legal protection in Germany, and 200 of the latter 
patents are issued to foreigners. The -remaining 4,100 patents 
can be freely used in industries, as the individual inventors do not 
claim any special protection in Germany. The patents granted to 
persons living in the countries concerned are stated to have 
been as follows in the years 1904 to 1906: The United States, 
2,050; United Kingdom and Colonies, 750; Germany, 700; France, 
400; Austria, 200; Italy, 180; Hungary, 130; Switzerland, 120; 
Belgium, 90; Sweden, 90; Denmark, 90; Spain, 35; Australia, 35; 
Norway, 30; Portugal, 15; total, 4,915. The German journal re- 
marks that the patents issued to foreigners in the different 
countries are mainly repetitions. Russian patents have been left 
out of consideration. The publication takes place in that country 
before the granting, which is abcut three or four years after the 
application. 


When iron is suddenly submitted to a magnetising force an 
appreciable time is required for the magnetisation to reach a 
steady value. The slope has been shown by Martens and Kle- 
mencic to consist of two parts, one corresponding to an ex- 
tremely rapid, and the other to a comparatively slow change; and 
between these parts there is a “pause.” The slow change has been 
frequently examined, but the rapid change has been dealt with 
by only a few experimenters. It requires very accurate measure- 
ment of the short interval of time between opening and closing 
the magnetising circuit. Martin Gildemeister has for this purpose 
made use of a Helmholtz pendulum of great precision, and a 
micrometer contact-screw. His observations were taken in respect 
of a bundle of very thin wires, and he considers the value of (1) 
the sudden current at breaking the circuit, due to the induction of 
the coil; (2) the current due to the growth of magnetisation in 
the iron; (3) the current due to the capacity of the coil. As a 
result, he concludes that the rapid change of magnetisation of the 
thin iron wire falls to half its value in one three-hundred- 
thousandth of a second. It diminishes to one-tenth of its original 
value in one one-hundred-and-fifty thousandth of a second; and 
it vanishes altogether in one fifty-thousandth of a second. From 
one fifty-thousandth to one two-thousandth of a second the mag- 
netisation of the iron remains appreciably steady; this constitutes 
the “pause.” These results appear to us to be of considerable 
importance in their bearing upon telephony, and upon the design 
of the rapidly moving parts of high-speed telegraphic apparatus. 
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ALLIS-CHALMERS LIGHTING TRANSFORMERS. 


In view of the record made by Allis-Chalmers Company’s 
power transformers, it was to be expected that the trans- 
formers built by that company for lighting service would be 
equally satisfactory, and such has proven to be the case. 
These transformers, designed for operation on 1050 or 2100- 
volt primary circuits, are made in sixteen sizes, ranging from 
.6 kilowatts to 50 kilowatts. They are intended for lighting 
work on a normal frequency of 60 cycles per second, but can 
be operated on any frequency from 50 to 140 cycles, the effi- 
ciency being somewhat better on the higher frequency than 
on the lower. They can also be operated at 10 per cent above 
or below normal voltage, but all standard data regarding effi- 


ciency, regulation, ete,, is based on operation at normal volt- 


age of 1050 or 2100, and normal frequency at 60 cycles. 

Being of recent design, they include all the features that 
have proved most advantageous for lighting work. Not only 
are the best materials used in their construction, but special 
care has also been taken to secure thorough and permanent 
insulation between primary and secondary coils, as well as be- 
tween the coils and core. 

These transformers are of the so-called “core” type, the 
magnetic circuit of which is in the form of a laminated core 
passing through the coils; the coils thus surround the core, 
whereas in the “shell” type the coils are for the most part 
surrounded by the iron, The cores of Allis-Chalmers lighting 
transformers are made of the best quality of iron obtainable, 
especially selected for the purpose, and annealed to reduce 
the core loss to a minimum. Alternate laminations are var- 
nished on both sides with a special varnish unaffected by the 
oil in which the transformer is immersed; this effectively in- 
Sulates the punchings and prevents eddy current loss, Nor 
does the core loss increase appreciably with long continued 
use, as the iron is carefully selected in the first place and the 
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transformers are designed for operation at moderate tempera- 
ture. In building up the cores, a duct is left between the lam- 


inations in all except the smaller sizes, thus providing a pas- 
sage through which oil can circulate and carry off heat from 
the core. 


The coils are wound on the two sides of the rectangular 
iron core, the secondary being placed next the iron. The 
primary and secondary are subdivided so as to reduce mag- 
netic leakage to a minimum and thereby secure close regula- 
tion. The coils are impregnated with insulating compound 
after they have been first thoroughly dried out in a vacuum. 
The insulation between the coils and core, also between 
primary and secondary, is prepared from fuller board and 


mica, which are unaffected .by oil. This insulation is ap- 
proximately cylindrical, and has no sharp bends to cause weak 
points liable to breakdown. The coils are thin, and so de- 
signed that the circulation of oil will carry off the heat from 
all parts of the windings; in no case is the copper more than 
one inch from the oil. 

The terminals of the high voltage windings connect to a 
porcelain terminal block allowing the primary coils to be 
readily connected in parallel for 1050 volts or in series for 
2100 volts. Changes in secondary connections are made out- 
side the case by joining up the leads to the secondary mains 
so as to give the required series or parallel combination. 

Both primary and secondary leads are of flexible rubber 
covered cable treated so that it will not syphon the oil. They 
pass into the case through porcelain busings, into which they 
are securely cemented, 

For transformers from .6 kilowatts to 15 kilowatts the 
cases are of cast iron with removable cover held in place by 
eye bolts, The larger sizes, from 20 to 50 kilowatts, have 
corrugated sheet iron cases with cast iron top and bottom. 
The corrugated sheet metal cases are used on the larger sizes 
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because they are much lighter and easier to handle than cast 
iron, and present a larger cooling surface. The tank is en- 
tirely separate from the cast iron top and bottom, and is made 
of heavy terne sheet. It is perfectly oil tight, and is so 
mounted that the whole transformer can be handled without 
straining the tank in any way. The tank rests on a cast iron 
base, and is covered by a cast iron top connected to the base 
by rods which take the strain when the transformer is lifted 
by the hooks cast on the top. The top is provided with a cast 
iron cover to give access to the terminal block. All cases 
are thoroughly weatherproof and suitably painted. 

Each transformer is supplied with enough oil to immerse 
the coils and core. This oil has been selected as the result 
of a great many tests on insulating oils, and it has a high 
flashing point and great di-electric strength. The insulation 
on the coils is, in itself, able to withstand potentials much in 
excess of the ordinary working pressure, but the oil offers an 
additional protection, and also serves to conduct the heat 
from the core and windings to the outer case, thus insuring 
low temperature rise. 

Each transformer is furnished with hanger hooks for 
cross-arm suspension. Eye bolts or hooks on the transformer 
cases are also provided for convenience in handling and 
mounting on poles, 

Two single-pole primary fuse blocks are furnished with 
each transformer. These are of standard type, made of por- 
celain and provided with removable fuse holders. 

These transformers have high efficiency, and care has 
been taken in their design to reduce all losses to the lowest 
practicable amount consistent with reasonable cost. The cop- 
per and iron losses have been carefully proportioned to secure 
high all-day efficiency on lighting service. Standard effi- 
ciencies are based on operation at 60 cycles and 1050 to 2100 
volts primary. For higher frequencies the efficiency will be 
slightly higher on account of reduced core loss, while on 
lower frequency the efficiency will be somewhat reduced. 

Owing to the manner in which the coils are arranged, the 
leakage flux in these transformers is reduced to a minimum, 
thus keeping down the reactance drop. The drop due to the 
resistance of the coils is limited by winding them with wire 
or strip of liberal cross section. The result is that the regu- 
lation is very close, and the secondary voltage varies but 
slightly with changes in load, assuming that the primary 
pressure remains constant. 

Transformers of from 3 to 50 kilowatt capacity can be 
vperated on the three-wire system with unbalanced load. 
With normal full load current on one side and zero on the 
other, the regulation is equal to the quaranteed regulation 
given in the tables. 

The primary windings are arranged for 1050 or 2100 volts. 
The smaller transformers, .6 to 2% kilowatts, have second- 
aries wound for 52.5 or 105 volts; the larger sizes, 3 to 50 
kilowatts, have secondaries for 105 or 210 volts. 

Those transformers are designed to operate at moderate 
temperatures, thus avoiding deterioration. of insulating ma- 
terial and ageing of.the iron. They will carry full load con- 
tinuously with a temperature rise not exceeding 45 deg. C. 

The insulation of all Allis-Chalmers transformers is sub- 
ject to a high potential test to insure that no defects have 
occurred in manufacture. An alternating E. M. F. of 10,000 
volts is applied between high voltage and low voltage coils, 
and between high voltage coils and iron, for one minute. Be- 
tween the low voltage coils and iron an E. M. F. of 2000 volts 
alternating is applied for one minute. In addition to this, 
each transformer is run for five minutes at three times nor- 
mal voltage, thus subjecting adjacent turns and layers of the 
winding to three times normal pressure and insuring reliable 
insulation in all parts of the coils. 
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NOVEL USE OF ELECTRIC FLAT IRONS. 


It is not often that heating units from electric flat irons 
are put to as severe a test as in the instance given below. 
The problem was to replace a crank pin on the high pres- 
sure side of a 500 horsepower cross compound Russell en- 
gine. The new pin was 6 inches in diameter, with a taper 
of 1-64 inch, and had to be fitted tightly into the disk, 
which was 5 inches thick, with a 12-inch shaft. To .expand 
the disk by heating it with blow torches would have 
taken too long, besides making a dirty and unsatisfactory 
job, so several heating units from General Electric 6-pound 
flat irons were grouped around an iron core 3% inches in 
diameter and placed in the 6-inch hole in the crank disk. 
In four hours after the current was turned on the disk had 
expanded sufficiently to allow the crank pin to slip in. 
Although the heating units were at about white heat all 
of the time, they were not injured except that the brass 
tubing on two was slightly melted in one place. The heat- 
ing units were replaced in the flat irons and have been in 
use for the last three months, one of them being in a 
laundry where their active service averages forty hours each 
week. 


CORRESPONDENCE. 


The Editor, 

Sir: Please refer to the issue of the “Journal” for 
November 16, 1907, and note that in connection with an 
article entitled “Efficiency Test of an Electric Pumping 
Plant,” the following figures are in error: 

On page 421 in the table entitled “Hydraulic Power 
Summary,’ column entitled “Working Head” now reads 
119.7, should read 186.43; now reads 123.3, should read 
190.38, 

Column headed “H. H. P.” now reads 24, should read 
33.4; now reads 21.32, should read 31.7. 

In the table headed “Efficiencies,” following this under 
the head “Plant Efficiency,” now reads 25.8, should read 
36.9; now reads 23.8, should read 35.4; now reads 23.4, 
should read 33.4. 

Column headed “Pump Efficiency” now reads _ 32.5, 
should read 45.2; now reads 29.7, should read 44.2. 

Column entitled “Head” now reads 119.7, should read 
186.43; now reads 123.3, should read 190.38 

J. G. DE REMER 


San Francisco, December 13. 


R. W. Hersey, of San Jose, Cal., has been granted a 
permit by the Forest Service to occupy a right of way on 
the Stanislaus National Forest, and to construct thereon 
a transmission line for transmitting electric power for com- 
mercial purposes. The line will be located about twenty 
miles southwest of Sonora, beginning at the Tuolumne 
Electric Company’s power house in the NE % of the SE 
4 of Sec. 6, T. 1 S., R. 17 E., M. D. M., and running in 
northwesterly direction through said Section 6 and Section 
31, T. 1 N. R. 17 E., M. D. M., to a point near the north- 
west corner of said Section 31. The line will furnish elec- 
tricity to the towns of Tuolumne, Soulsbyville, Confidence 


and Carter. 
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NEWS NOTES 


TRANSMISSION. 


Hanford.—Bids wll be received up to January 10th for an 
electric power franchise applied for by the Mount Whitney 


Power Company. 


Oakland.—Bids for a framchise for the installing of an 
electric power wire and pole system as proposed by E. M. 
Downer of Contra Costa County, have been asked for by the 


Board of Supervisors. 


Oroville-—Advices from Oroville state that General Sup- 
erintendent E. S. Dimmock of the Northern Electric Com- 
pany has been relieved. It is known that Mr. Dimmock has 
a five-years’ contract with the company for employment as 
general superintendent of the Northern Electric. The rumor 
is persistent, however, that an adjustment will be effected 


that will mean his retirement. 


Oroville—The Oro Water, Light & Power Company has 
completed eight miles of ditch for its new power plant at 
Humbug Valley, Plumas County. This ditch will carry 3000 
miners’ inches of water. The water will have a fall of nearly 
2000 feet almost perpendicularly. The company can increase 
its capacity by a storage reservoir, for which the lower end 
of Humbug Valley is an ideal site. Over 50,000 horse-power 


of electric force can be generated at Humbug. 


Grass Valley.—Owing to the inability to obtain sufficient 
power at all times, the Sultana Mining Company is planning 
to build an electric power plant of its own on its holdings 
near Grass Valley. Experts are now working out a system 
which is expected to cost $20,000. The Sultana depends al- 
together on electricity for power, and when the Bay Counties 
short 


Company happens to be somewhere else, the mine 


suffers. 

Oroville—The Great Western Power Company is rushing 
work, and if all goes well the new tunnel will be completed, 
with the exception of the cementing, in four weeks. It is also 
July The 


work is to be completed in two sections, and it is the first 


expected that power will be produced by next. 


section that it is hoped and now expected will be completed 


by July. 
construction of a plant that will produce power to the extent 


The specifications for this section contemplate the 
of 50,000 horse-power. It will be a year and a half before this 


is completed. 


Fairfield —E. D. N. Lehe, of Dixon, recently spent a day 
interviewing residents of Suisun Valley on the subject of 
supplying them with electricity for light and power. He met 
with great encouragement, and has concluded to build a line 
up the valley from the substation near Cordelia. The line 
will run to the Willotta ranch and then to other places where 
there is demand. It is not probable that he will cross the 
Suisun Creek with the line, as Leonard Prior, of the Suisun 
Light & Power Company, is understood to have the exclusive 


right from the Bay Counties Power Company to furnish light 
and power in Suisun township. 


Oroville-—Three of the largest transformers known in the 
Great 
Western Power Company of California by the General Elec- 


electrical industry are being manufactured for the 


tric Company of Schenectady, N. Y. The ultimate head of 
water developed will be 626 feet, and 40,000 horse-power will 
be transmitted at 100,000 volts to points along the Coast 165 
miles distant. The total weight of each of these transformers 
will be 128,000 pounds; of this weight 40,000 is due to the 
5000 gallons of oil used in each machine for cooling and in- 
sulating purposes. Each transformer is in the shape of an 
oval, stands twenty feet above the floor and measures 9x18 
feet. When these transformers are in operation they will each 
transform 14,000 horse-power of electrical energy from a low 
voltage to a high voltage at the remarkably high efficiency 
of 98.6 per cent. 


OIL. 


Los Angeles.—The Rosario and Descanso ranches, lo- 
cated in Lower California, Mex., have been sold to a Cali- 
fornia syndicate for $300,000. 
property recently, which is said to be an illuminating oil of 
Wells will 
be drilled and the property colonized by the syndicate com- 
pany. 


Oil has been found on this 


unusual quality. Asphaltun has also been found. 


Los Angeles, Cal.—The $1,500,000 used in developing the 
south field of the Coalinga Oil District has not been sunk 
that the 
Associated Well No. 5 is now flowing more than 150 bar- 


in vain, according to late advices, which state 
rels a day, notwithstanding the fact that the casing has 
not yet been landed. The only other well operated is yield- 


ing 800 barrels a day. 


Bakersfield, Cal.—Seventy-five-cent oil is the talk now 
among the members of the Independent Sales Agency, and 
it is certain that when a new contract is entered into next 
month the figure will be somewhere above 50 cents and may 
reach the price named. The present quantity contract will 
have been filled by the middle of December and sometime 
in the early part of this month bids will be received for the 
oil controlled by the agency for another year. The oil will, 
of course, go to the highest bidder, whether it be the Asso- 
ciated or the Standard. A well-known producer has said on 
the situation: “The storage oil is about exhausted and the 
marketers must depend upon the daily production at the 
This 
Many members of 


the agency think that the figure should be as high as 75 
cents, and nobody talks less than 50 cents. It is likely, 
however, that the price will be considerably in advance of 
that figure; I should say somewhere between 60 cents and 
75 cents.” 


wells to meet the wants of the consumers. means 


that the price will necessarily advance. 
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TELEPHONES. 


Eugene, Ore.—Dr. Johnson is organizing another local 


telephone company at Waterville. 


Aberdeen, Wash.—The Wynooche Telephone Co. was 
granted a franchise over the County Road, from the Givens 


to the Askew ranch. 


Meteor, Wash.—R. R. Coleman has received orders to 
install a telephone from Meteor to Daisy. He expects to 


have it in operation in a short time. 


Tacoma, Wash.—Last Wednesday's gale and the trouble 
from the electric light wire combined, put about 1,000 of 
the Sunset phones out of commission. Nearly all the coun- 
try lines were down, and the long-distance’ system was 


crippled. 


Washington, D. C.—Plans have been approved by the 
Secretary of War for the rebuilding of the telegraph wires 
on the Yukon River, the construction of a second wire be- 
tween Fairbanks and Valdez, and sections of wireless tele- 
graph lines, and improvement and extensions to the cable 


lines. 


Kendrick, Ida—F. W. Smith, the engineer of the Inte;r- 
state Telephone Company, is in town with a crew of men, 
putting in the new metallic system. They have just fin- 
ished in Troy, and are now fixing up here, so that in the 
spring they can connect the long-distance on without being 


delayed. 


Georgetown, Wash.—Because of the alleged bad ser- 
vice furnished Georgetown by the Sunset Telephone Com- 
pany, J. W. Doyle, a member of the Council, says he will 
introduce a resolution at the meeting of that body Wed- 
nesday asking the Independent Telephone Company to ex- 


tend its system into the town. 


Dayton, Wash.—Another rural telephone line is being 
built, extending from Dayton to the George Crider place, 
a distance of about eight miles. The wire will be strung 
on the Cahill poles as far as the Abels’ place, and new 
poles set from there on, The parties interested in the new 
line are Dave Barclay, George Crider, Will Kendall, Arthur 


McCubbins and Del Thompson. 


Aberdeen, Wash.—President Finch of the Chamber of 
Commerce, who a year ago secured franchises from the 
Council to put in an independent telephone system in this 
city and Hoquiam, has been trying to finance his scheme 
since then and in the meantime endeavoring to keep his 
agreement in both cities and save a cash bonus of $1,000. 
So far Mr. Finch has successfully defeated all attempts to 
declare his franchise forfeited and if the present financial 
trouble clears may be able to pull his plan through to suc- 


cessful operation. 


Sunnyside, Wash.—The stockholders of the Yakima Val- 
ley Telephone Company elected the following trustees for 
the ensuing year: W. P. Sawyer, George H. Irish, A. C. 
Webber and S. J. Harrison. The trustees organized with 
S. J. Harrison, president; W. P. Sawyer, vice-president, and 
Roy C. Lichty, secretary and treasurer. They ordered a 


new switchboard and new rooms for the Sunnyside exchange, 


They also ordered the intercommunicative systems installed 


in the smaller towns of the valley. 


Bellingham, Wash.— Extensive improvements were 
started on the system of the Sunset Telephone Company, by 
which the service in the northern part of the city will be 
improved. Manager Reno announced that the improvements 
will cost $15,000, and that it will take three months to com- 
plete the work. Of this amount, $2,500 will be for labor 
and the rest for material. On Elk Street the wires are to 
be taken from all the poles between Magnolia and James 
Streets and cables will be strung. In all 6,000 feet of cables 
will be placed on the lines this winter in addition to that 


already in use. One hundred poles also will be placed. 


Centralia, Wash—B. E. Clements, who three months 
ago obtained a franchise for a telephone line in Centralia, 
and who was to have commenced work on the system on 
or before December ist, made application for a six months’ 
extension of time in which to commence work. He did 
not ask for an extension of time in which the system should 
be completed. After some discussion, Mr. Clements was 
given until April ist, 1908, in which to begin work on his 
telephone system, and must have it in operation within one 
year from the time he obtained his franchise. Mr. Clem- 
ents claimed that on account of the recent financial flurry, 
he was unable to secure the necessary funds with which to 


construct his line. 


WATERWORKS. 
Los Angeles, Cal—The Board of Public Works has 


awarded the contract for furnishing and laying a riveted- 
steel penstock for the Los Angeles aqueduct, to the Lacy 


Manufacturing Company, at $18,529.10 


Santa Cruz, Cal——Proposals will be received up to De 
cember 20, for furnishing the city with 100 water meters, as 
follows: Seventy-five 54-inch, with couplings; fifteen 34-inch, 
with couplings;. seven 14-inch, with couplings; and one 


2-inch, with coupling. 


Woodland, Cal—The Board of City Trustees met in a 
special session recently, to open bids for furnishing about 
23,000 feet of pipe, iron gates and other fixtures necessary to 
extend the water system. J. A. Murray’s bid of $7,994.90 
was the lowest, and the contract was awarded to him. It is 


estimated that the digging and laying will cost $1,500 


Oakland, Cal—The People’s Water Company, of Oak- 
land, is pushing ahead its improvements. <A contract has 
been awarded to the Allis-Chalmers Company for a new 
steam pumping plant of three units, which will be deliv- 
ered in a short time. The contract includes the installing 
of these pumps in a new pumping station, near the water 
front on Twenty-third Avenue, in East Oakland. The spec 


ifications called for three horizontal cross-compound fly 


wheel type condensing engines, each having a capacity of 
8,000,000 gallons in twenty-four hours. Each pump will have 
cylinders fourteen and thirty inches in diameter by thirty- 
inch stroke. The steam pressure to be carried is 170 pounds, 
and the speed of the pumps is fifty-five revolutions pet 
minute. The normal capacity of the entire plant is to | 


24,000,000 gallons, pumped to a height of 348 feet in twenty 


four hours. 
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THE [CURNAIL 


TRANSPORTATION. 


San Bernardino, Cal—The Council has adopted an ordi- 
nance giving a franchise to C. S. Chestnut, covering certain 
streets with an electric right of way. 


Napa, Cal—The Webster Stone surveying party is at 
work in the vicinity of Soscol, south of Napa, making sur- 
veys for the new Napa & Lakeport electric railroad. 


Redlands, Cal.—The proprietors of the marble quarry in 
Mill Creek Canyon above Forest Home, are considering the 
building of an electric railroad to get the marble down the 
mountain to the wagon road, 


Elmhurst, Cal—The presence of a party of surveyors 
running a line through this place has revived the talk of 
another electric railroad through the suburban section. The 


Southern Pacific Company is mentioned as the party. 


Boulder Creek, Cal.—The Ocean Shore has let a con- 
tract to Geo. Pratchner for grading its branch from the 
coast up Scott’s Creek to Swanton, and there is every indi- 


cation that this line will later be extended to the State Park, 


Bisbee, Ariz —A. R. Malone of the Warren Townsite 
Company and Chas. G. Adsit, the company’s electrical engi- 
neer, have left for Chicago to select cars for the new elec- 
tric railway which is about completed between Warren and 
Bisbee. 


Mountain View, Cal.—The electric line from Los Altos 


to Mountain View has been decided upon. In an interview 


W. A. Clark stated that the capital was secured for the 
building of the 


CLASSIFIED LIST 


Bullding Material 
Johns-Manville Co.. H. W 


Bullding Paper 
Johns-Manville Co., H. W. 


Circult Breakers 
Fort Wayne Electric Works 
Electric Appliance Co. 
Century-Klein WBlectric Co. 


Condensers 


O. C. Goeriz & Co. 
Moore, Chas. C. Co., Inc. 
Cc. H. Wheeler Mfg. Co 


Conduits 

American Circular Loom Co. 
a », Appliance Co. 
Tel. ment Co. 
Soin wie ectric Co. 


Alr Cempressors 
Hunt, Mirk & Co. 


Alternators 
California Electrical Works 
Aluminum Electrical Conductors 
Pierson Roeding & Co. 


Annunciators 
Electric Appliance Co. 
California Electrical Works. 
Century-Klein Electric Co. 
Partrick, Carter & Wilkins Co. 
Tel. and Elec. Equipment Co. 


Asbestos Preducts 
Johns-Manville Co.. H. W. 


line from Mountain View station to Los: 
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Altos, three miles in length. 


Oakland, Cal.—The Oakland Traction Company has 
opened its new line to Alameda. The cars 
Thirteenth and Washington Streets, Oakland, and run via 
‘Thirteenth Street, East Fourteenth Street and Park Street 
to Santa Clara Avenue, Alameda. 


start from 


San Diego, Cal—H. W. Keller and W. G. Kerchoff of 
Los Angeles and Ed. Fletcher of San Diego are the inter- 
ested parties in a franchise for electric lines at San Diego, 
under the terms of which $50,000 must be spent in actual 
construction by January 1, 1908. As far as can be learned, 
nothing has been done to maintain this city grant. 


San Francisco.—Mayor Taylor has instructed the Chief 
of Police to prevent the United Railroads from erecting 
poles or stringing wires on Pacific Avenue, westward from 
Polk Street, during the night. 
against the conversion of the city’s cable lines into overhead 
trolley lines, under the rights conferred by the so-called gen- 


The action is to assure 


eral “overhead trolley franchise.” 


Napa, Cal.—The Southern Pacific, through its attorneys, 
F. E, and L. E. Johnston, has filed a suit in the Superior 
Vallejo & 
Napa Valley Electric Road be permanently enjoined from 


Court at Napa, asking that the San Francisco, 


cutting and crossing over the rails of a spur track of the 
plaintiff's line on Main Street, St. 
granted the Southern Pacific a temporary injunction and 


Helena. The judge has 


cited the electric road to show cause why the restraining 
order should not be made perpetual. 


OF ADVERTISERS 


Tel. and Elec. Equipment Co. 
Westinghouse Elec. & Mfg. Co 
Wagner Blec. Mfg. Co. 


Elevators 
Van Emon Elevator Co. 


Electric Ventilating Fans 


Century-Klein Electric Co 
California Electrical Works 
Northern Blectrical Mfg. Co 


Electric Car Heaters 
Johns-Manville Co. Ww. 
Northern Blectrical ite Co. 

Electric Grinders 
California Electrical Works 
Northern Electrical Mfg. Co. 
Tel. and Elec. Equipment Co. 

Electric Heating Oevices | 
Electric Appliance Co. 
Johns-Manville Co., H. W. 


Engines, Boilers, Heaters, etc 
Moore, Chas. C. Co., Fac 


Electric Watchman’s Clecks 
Tel. and Elec. Equipment Co 


Engineers, Chemical 
Smith, Emery & Co. 
Moore & Co., Chas. C., 


Tracy Engineering Co. 
Westinghouse Machine Co 


Electrical Instruments Inc 
Electric Soemence Co. 


Cutter Co., Th 


Batteries, Primary 
California Electrical Works 


Batteries, Storage 
Western BPlectric Co. 
Century-Klein Electric Co. 


Wiectrie Storage Battery Co. 


"Yel and Elec. Equipment Co. 


Sellers 
Moore, C. C. & Co., Ine. 
Tracy Engineering Co. 
Hunt, Mirk & Co. 


Beller Compounds 
Dearborn Drug & Chem. Wks. 
Johns-Manville Co., w. 


Buffers 
Northern Electrical Mfg. Co. 


Condult Fixtures 
Century-Klein Electric Co. 
Electric Agence Co. 

Tel. and Elec. Equipmen* Ca. 

Cooling Towers 
0. C. Goeriz & Co. 

Moore, Chas. C. Co., Inc. 
Tracy Engineering Co. 

Cross Arms 
Century-Klein WBlectric Co. 
Electric Appliance Co. 

Tel. and Elec. Equipment © . 

Dynamos and Motors 
Brooks-Follis Elec. Corp. 
California Electrical Works 
Crocker-Wheeler Co. 

Electric Appliance Co. 
Century-Klein Electric Co. 
Fort W e Electric Works 
General Electric Co 


Holtzer-Cabot Elec. Co. 
Northera Blee. Mfg. Co. 


aieien “Electric Co. 
Fort Wayne Electric Works 
General ectric Co. 
Johns-Manville Co., H. W. 
Tel. and Elec. Equipment Co. 
Westinghouse Elec. Mfg. Co. 
Weston Elec. Instrument Co. 
Electrical Machinery 
Crocker-Wheeler Co. 
eet Electrical Works 
Electric as liance Co. 
Northern ectrical Mfg. 
Century-Klein Electric Se’ 


Electric Polishers 
Northern Blectric Mfg. Co 


Electric Rallway Appliances 
Pierson, Roeding & Co. 
Johns-Manville Co., H. W. 

Electrical ar 
California Electrical Works 
Century-Klein Electric Co. 
Electric Appliance Co. 
Johns-Manville Co., H. W. 
Tel. and Elec. Equipment Co. 





Hunt, Mirk & Co. 


Engines, Gas and Gasoline 


Moore & Co., Chas. C., Inc. 
Westinghouse Machi xe Co 


Hunt, Mirk & Co. 


Engineers and Contracters 
Brooks-Follis a Corporat’s 
Byllesby & Co., Ht. 
California Wiectrisal Works 
Cannon, Edward F. 

Hunt, Mirk & Co. 
Centurv-Liein Co. 
Copeland, Clem A. 


Cory, C. L. 


General Electric Co. 
Hunt, Dillman, Meredith @ 
Allen 


Jackson, D. C. & W. ® 
Smith, Emery & Ce. 








